Transcriptome wide identification, phylogenetic analysis, and expression profiling of zinc-finger transcription factors from Crocus sativus L.
Crocus sativus belongs to Iridaceae family and is the only plant species which produces apocarotenoids like crocin, picrocrocin, and safranal in significant quantities. Besides their organoleptic properties, Crocus apocarotenoids have been found to possess remarkable pharmacological potential. Although apocarotenoid biosynthetic pathway has been worked out to a great degree, but the mechanism that regulates the tissue and developmental stage-specific production of Crocus apocarotenoids is not known. To identify the genes regulating apocarotenoid biosynthesis in Crocus, transcriptome wide identification of zinc-finger transcription factors was undertaken. 81 zinc-finger transcription factors were identified which grouped into eight subfamilies. C2H2, C3H, and AN20/AN1 were the major subfamilies with 29, 20, and 14 members, respectively. Expression profiling revealed CsSAP09 as a potential candidate for regulation of apocarotenoid biosynthesis. CsSAP09 was found to be highly expressed in stigma at anthesis stage corroborating with the accumulation pattern of apocarotenoids. CsSAP09 was nuclear localized and activated reporter gene transcription in yeast. It was highly induced in response to oxidative, salt and dehydration stresses, ABA and methyl jasmonate. Furthermore, upstream region of CsSAP09 was found to contain stress and light responsive elements. To our knowledge, this is the first report on the study of a gene family in C. sativus and may provide basic insights into the putative role of zinc finger genes. It may also serve as a valuable resource for functional characterization of these genes aimed towards unraveling their role in regulation of apocarotenoid biosynthesis.